Prevention of accelerated presbycusis by bone marrow transplantation in senescence-accelerated mice.
A substrain of the senescence-accelerated mouse (SAM), the SAMP1 mouse, is an animal model for accelerated senescence including the age-related acceleration of both immunological dysfunction and hearing loss caused by the impairment of spiral ganglion cells. In the present study, we examine whether the accelerated presbycusis can be prevented by allogeneic BMT. Young SAMP1 (H-2(k)) mice were irradiated with 9 Gy and then reconstituted with bone marrow cells from normal BALB/c (H-2(d)) mice. Allogeneic BMT was found to prevent the development of immunological dysfunction, hearing loss, and apoptosis of spinal ganglion cells in SAMP1 mice. These findings indicate that some types of accelerated presbycusis do not result from defects in the cochlea, but do from defects in the hematopoietic stem cells (HSC) and immunocompetent cells derived from the HSC. If this is the case, either allogeneic BMT, which replaces abnormal HSC with normal HSC and reconstructs a normal immune system in the recipients, or autologous BMT using genetically modified bone marrow cells, could become a new strategy for the treatment of presbycusis.